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Standard Arrival

» Standard Instrument Arrival (STAR)

> It links and provides a smooth transition form en-route to appraoch segments.
» A STAR should be simple and easily understood;
» A STAR may serve one or more airports within a terminal area.

» Procedure design should consider the environmental and efficiency
advantages afforded by implementation of a continuous descent

operation(CDO).
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Standard Arrival
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STAR Navigation Specifications

The navigation specifications could be used are as follows:
» RNP 1;

» RNAV 1;
» RNAV 2;
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STAR Navigat

ion Specif

ications
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Protection Area

RNAV STAR

» Change at 30 NM from ARP

» Calculate area width at 30 NM.

using
» XTT of subsequent segment
> BV of en-route phase

» XTT value: according to navigation

specification

» BV of fight segment
» Semi- Area Width calculation: 1/2 A/IW =

1.5 XTT + BV

RNAVS RNAV2 RNAV1 ‘ RNP2 ARNP

EN ROUTE

continental

TERMINAL

RNAvV2

RNAV1

RNP1

ARNP
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STAR Charts
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STAR Codin

AD 2 EDDF 3-1-116
Effective: 02 NOV 2023

LUFTFAHRTHANDBUCH DEUTSCHLAND
AIP GERMANY

FRANKFURT MAIN

STANDARD INSTRUMENT ARRIVAL ROUTES

RNP RWY 25L/25C/25R (STAR)
Designator TANJO 1A
TANJO ONE ALPHA
Procedure Remark -
Route Path Waypoint | Coordinates Fly- |(True Track)| Distance Turn Altitude Vertical NAV Remark
Type Termina | ldentifier over | MAG Track (NM) Direction () Limit Path Angle | Specificati
tor ©) Flight | (ktl1AS) © on
Level
Common w TANJO |NSO0S562500E0072634.00) N - - - FL240- - - RNP 1 -
FL220+
Common TF EDHIP NS5S0512229E007302543| N [(T154.2) 151 56 - FL220- - - RNP 1 -
FL180+
Common TF OXPAC |IN5041 1640E007380587| N |[(T154.2) 151 1.2 - @FL180 - - RNP 1 -
Common ™ MIVCA |NS03341.56 E0074349.10] N |(T154.3) 151 84 - FL160- - - RNP 1 -
FL150+
Common T ROLIS NSO026 0637 EO074930.55| N |(T154.4) 151 84 - @FL120 - - RNP 1 -
Common T ETARU N 50 17 08.00 E 008 06 44.00 N (T129.0) 126 14.2 - @FL100 - - RNP 1 -
Common T DF403 NS00548.13E008223006| N |[(T138.1) 135 15.2 - - - - RNP 1 -
Common TF DF409 NSO 10 1328 E 008 4059.94| N |[(T069.5) 066 12.7 - - - - RNP 1 -
Common TF DF410 NS0 113383 E0084639.57| N |(T069.7) 066 39 - - - - RNP 1 -
Common TF DF411 N 50 12 56.53 E 008 52 30.83 N (T069.8) 066 40 - - - - RNP 1 -
Common TF DFa12 NS5014 1894 E0085822.44| N |[(T069.9) 067 4.0 - - - - RNP 1 -
Common ™ DF413 NS5S01541.04 E00904 1439| N [(T0O70.0) 067 4.0 - - - - RNP 1 -
Common ™ DF4a14 NS5S0170283 E009100668| N [(TO70.0) 067 40 - - - - RNP 1 -
Common TF DF415 N S0 18 24.33 E 009 15 59.31 N |(TO70.1) 067 40 - - - - RNP 1 -
Common ™ DF416 N 50 19 45.52 E 009 21 52.29 N (T070.2) 067 40 - - - - RNP 1 -
Runway IF DF416 N 50194552 E009215229| N - - - - - - RNP 1 -
Runway M DF416 N S0 194552 E009 21 52.29| N [(T070.2) 067 - - - - - RNP 1 -
Runway CF DF4a26 N S50 15 03.04 E 009 24 30.17 N (T250.3) 247 - - - - - RNP 1 lAFZSRI‘RA,Y
Runway IF DFa416 NS0 194552 E 009215229 N - - - - - - RNP 1 -
Runway FM DF416 NS0 194552 E 009215229 N [(TO70.2) 067 - - - - - RNP 1 -
Runway CF DF526 NS5S0142168E0092453.24| N |[(T250.3) 247 - - - - - RNP 1 IAF R(\;VY
25
Runway IF DF416 N 50 19 45.52 E 009 21 52.29 N - - - - - - RNP 1 -
Runway FM DFa416 NS0 194552 E 009215229 N [(TO70.2) 067 - - - - - RNP 1 -
Runway CF DF626 NSO14 0423 E009250297| N [|(T250.3) 247 - - - - - RNP 1 IAF22|\-NY
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SID Basic Concepts

» For each runway at aerodromes where instrument departures are expected to
be used, a departure procedure shall be established and promulgated.

» A departure procedure should be designed to accommodate all aircraft

categories where possible. Where departures are limited to specific categories,
the departure chart shall clearly identify the applicable categories.

» Departures may be designed as straight departures or turning departures.

» Procedure design should consider the environmental and efficiency
advantages afforded by implementation of a CCO(continuous climb operation).

ICAO APAC FPP Page 17



SID Basic Concepts

When establishing departure procedures, the following aspects should be
considered:

» Safety( Obstacle clearance);

» Air traffic control, airspace management;
» Noise abatement;

» Economy.
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Turning Departures

Four kinds of turns can be prescribed in turning departures:
» turn at a “fly-by” waypoint;

» turn at a “fly-over” waypoint(which corresponds to a turn at a designated
TP);

» Turn at an altitude/height;
» fixed radius (RF) turns.
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PBN Waypoints

fly-by waypoint

Minimum stabilization distance
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flyover waypoint
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‘Turning Departures
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Turning Departures
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urning Departures
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Turning Departures

Lalesg track

/ » For the turning procedures at an altitude, the
: S aircraft may turn whenever reaches the
T s - turning altitude.
/// > It's highly possible that the aircraft will enter
T L into the restricted airspace.

15

Y Y

Eartiest tuming point
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SID Basic Concepts

» The SID procedures begin at the departure end of runway (DER), which is the end
of the area declared suitable for take-off.

» The departure procedures end at the point where the route connects to the next

segment and the PDG reaches the minimum altitude/height authorized for the next
phase of flight. (i.e. en-route, holding or approach).
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SID Basic Concepts
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SID Navigation Specifications

The SID navigation specifications could be used are as follows:
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SID Design Criteria

The SID basic design criteria are as follows:

» The standard procedure design gradient (PDG) is 3.3%, the PDG begins at a point
5m(16ft) above the departure end of runway(DER);

» The standard PDG provides an additional clearance of 0.8% of the distance flown
from DER, above an obstacle identification surface(OIS). The OIS has a gradient
of 2.5%.

» Where an obstacle penetrates the OIS, a steeper PDG may be promulgated to
provide obstacle clearance of 0.8% of the distance flown from DER.

» The design of procedures in accordance with Doc8168 assumes normal
operations and that all engines are operating.
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SID Design Criteria

. A

GUIDANCE MATERIAL ON THE ESTABLISHMENT OF THE AVERAGE FLIGHT PATH OF A DEPARTURE PROCEDURE

For the departure, the desired average flight path to deal with restrictions such as noise or ATC
constraints can be drawn according to the speed/distance/bank angle in Table

2 February 2026
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Distance | 1.9 37 A6 T4 93 1.1 13 148 | 16T | 185 | 204 | 222 ] 2.0 | 230 | 2TE | 296 | 315 | 333 | 352 37 ARG | 407 | 4206 | 444 | 463

frcm {1y (2 i3} {4) (5] {i3) (7 i#1 (R (Lo CEEy | 12 ) c1EY ) clAy | rUEY | (hey | (0T | C0EY | C1Ey | 20 [ (20w | 122y | 123y | (24) | (2%)

DER

Height 130 259 389 518 48 TIT | 907 | 03T | DUGT | 1296 | 1476 | 1556 | 16RS | 1815 | 1945 | 2074 | 2204 | 2334 | 2463 | 2593 | 2725 | 2892 | 2982 | 3112 | 32410

above PA2AN PRS00 N1 2T5000 TOme2 L2502 55002 9763 S0 003 S2THid 2524 a7TW0S 03NS S280S Q53906 37906 B0EN0T 220007 GRS QROY(E 20508 93 19 3563)(9 TR (1D (1

Wy 207 | 63N

Bank 15 15 2 20 20 20 20 x5 25 25 25 25 25 25 x5 25 25 25 25 25 25 25 25 5 15

angle

Spood 156 170 187 404 424 | 1 452 | 459 | 467 472 478 453 | 487 | 491 443 444 408 02 S04 511 < 3 519 524 526 | 530
PUS20 ) G200 L2000 | (208 | (2200 | (Z38) ) (2440 | 2481 | (2520 ) (2550 | (2580 | 12000 | (203 | (26357 | (2667 | (26T | (26590 | (2700 | 02720 ) (2Th) | (XTEY ) (2RO | (2R C2R4 | 2R
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SID Design Criteria

GUIDANCE MATERIAL ON THE ESTABLISHMENT OF THE AVERAGE FLIGHT PATH OF A DEPARTURE PROCEDURE

Designed flight path

457 m (1500 ft) Designed flight path
Moise-sensitive area reached according
te design criteria

Moise-sensitive area

. e, — — — — i j—

. Actual average flight path

Actual average
“ ggg fl:; /T flight path

"2 000 ft actually
reached earlier

Designed (for obstacle clearance purpose) Effect of applying statistical data.
flight path seems to avoid the noise-sensitive area. Turning altitude should be reconsidered
Actual average flight path may fly through the area. in obstacle clearance criteria.
Figure 1-3-3-App-1. Turn at a designated Figure 1-3-3-App-2. Turn at a designated
turning altitude — procedure without turning altitude — procedure with
application of statistical data application of statistical data
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ID Charts

Correction: Vartation, procedure.

ANVNY3O dIV

ANVIHOSLN3A HONSANVYHLYHY414N1

08930

o745 08300 08915’ g §
| 23
c
2
] — 1. RNP-1 REQUIRED. §
| 2. RF REQUIRED.
L li. L L DL L L For operaTIoNAL REGULATIONS ReFer ToENR 15 | L | | | | | ! )1 L1 lsl =2
- I l §§§
" | WIND SHEARS AND §55
- INCREASED TURBULENCES 382
MUST BE EXPECTED 3z
— WHEN STRONG WINDS. = 2
= z
- 3 g
-~ o
= L]
— CLOSE-IN OBSTACLES. T e ; 8883
| SEE OBSTACLE CHART. [0Fa75 - DFo76 1.6 NM ARC R <> DFOTS ga8g
SOBRA @ waxuszoxr £33 E
= : meer | S, [
3100 zsS
280+ (72’3" — E 233
.79 ,ggs
4000 — | ngg
g3ss
8338
1
«d3
MSA 25 N from m&3
ARP g 2
[ | @
3
4300 w
41
- 22
- 25
3%
| =9
&R
BEARINGS AND TRACKS ARE 1:250000 2373
MAGNETIC 4 321 01 23 456 768910 'Uc%
wmoeswereerus, | ™21 8 1 2 3 322
0815 S3am

66-/-G 4003 Z AV
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SID Charts

FRANKFURT MAIN STANDARD DEPARTURE
RWY 18 ROUTES - INSTRUMENT (SID)
UNIFORM RNP (GPS)
I After Take-Off
Designator Route Remarks Text Page
Climb to Contact
SOBRA 2U [(SOBRA TWO UNIFORM 4000 ft Langen Radar 1. If unable to pass DF201 at or above FL90,
To DF975 on course 174°. Turn right with 4.15 NM 136.130 advise EDDF DELIVERY prior to start-up and
radius to DF976, at or above 3100, maximum speed Contact Langen Radar |expect routing via SID ULKIG L.
220 kts. TO DF1 98, ator above 4580 TO DF201 at When advised by 2 For ﬂ|ghts intending to prweed at or amve FL
or above FL90. To DONAB. To SOBRA. Tower! 250 via Y180/Y181. Flights have to be able to
cross RUDOT at or above FL 240. If unable to
(Departure frequency |comply, flight plan shall read RUDOT FL 220 -
;nay deviate f{:ﬂ;‘ g;e Y180 - NISIV - UY180 - DIK RFL.
requency published.
Cheok ATIS for current 3. Do not turn before DER.
departure frequency.)
Recommen- Turn Speed
Waypoint Fly | (True Track®) | Distance Altitude (ft) / NAV-
ded Path Coordinates o Direc- Limit Remarks
Terminstor Identifier Over | Mag Track (NM) tion Flight Level (Kt IAS) Specification
CF DF975 | N 49 53 14.87 E 008 32 02.38 - (T177.4) 174 6.7 - - - -
ARC Center: DF977
RF DF976 | N 495139.20 E 008 3139.92 | - 5 16 R A3100+ | 220- honpi e
ANP-1 ARC Radius: 4.15 NM
TF DF198 | N 49 45 03.68 E 008 27 57.13 - (T200.1) 197 7.0 - A4580+ - RF required -
TF DF201 | N 4947 15.18 E 008 14 22.30 - (T284.1) 281 9.1 - FL90+ - -
TF DONAB | N 49 49 15.89 E 008 01 44.83 - (T283.9) 281 84 - - - -
TF SOBRA | N 49 51 39.00 E 007 46 32.00 - (T283.7) 280 10.1 - - - -
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Q&A?

lillu@icao.int
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North American South American ICAO Western and European and Middle East  Eastern and Asia and Pacific

Central American  (SAM) Office Headquarter Central African North Atlantic (MID) Office  Southern African  (APAC) Office
and Caribbean Lima Montreal (WACAF) Office  (EUR/NAT) Office  Cairo (ESAF) Office Bangkok
(NACC) Office \ Daka Paris / Nairobi /
MexicoCity \\' ,. v /
\ P \ /
3 | - \ ’ ICAO Asia Pacific Flight Procedure

‘ : Programme (APAC FPP)

" :

Co-located with ICAO APAC Regional
b Office(RSO) in Beijing China

Together .
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